
Nautilus pompilius, Fiji 1976

Nautilus Retrospective: 
1972-2014



` 

Fiji:  1972 - 1975
From 1972 - 1975 I and others conducted 
surveys throughout Fiji for the University 
of the South Pacific on mollusks and 
other marine life.  These efforts yielded 
no living Nautilus nor had anyone at that 
t ime ever seen a l iving Nautilus.  
Trapping methods for Nautilus were 
unknown to us.



1964
N o u m e a A q u a r i u m i n N e w 
Caledonia had been displaying 
Nautilus since 1958 but most had 
been caught in shallow water at 
night (?).  In Fiji, they do not swim 
into very shallow water at night.



Doug Faulkner’s 1976 article in 
N a t i o n a l G e o g r a p h i c w a s t h e 
inspiration to try trapping Nautilus in Fiji



Fiji 1976:  Peter Ward

By coincidence, Peter Ward was also trapping Nautilus 
in Fiji in 1976 working with the Ministry of Fisheries





1976:  Peter Ward with Fiji Nautilus



Fiji 1976:  University of the South Pacific
Photo of our simple chicken wire and fence-wire trap, 
funnels at each end.  This trap design is easily constructed 
in an hour from pieces that can be pre-fabricated



Fiji 1976:  Suva Harbour
Colleague Webber Booth at Nautilus trap buoy. 

Trap set at 800’ outside Suva Harbour 



Lifting trap by running trap-line through handle on empty 
barrel and motoring slowly, then quickly pulling in slack on 
line when boat stops



Fiji 1976:  Our first (and only) trap set 
yielded 13 Nautilus from Suva Harbour



1976: All 13 Fiji Nautilus pompilius survived shipment to the 
Waikiki Aquarium, Honolulu, and became the first successful 
exhibit of living Nautilus outside of New Caledonia 



Waikiki Aquarium 1976:  N. pompilius eggs
The Fiji Nautilus produced eggs within a month 

after arrival but they failed to develop



Palau, 1977
Mike deGruy joined the Waikiki Aquarium in 1977 and we 

organized a Nautilus collecting trip to Palau



Palauan Nautilus were much larger than those in Fiji and trap yields 
were also much greater.  We only kept about 12 animals, releasing the 
rest.  (Horace “Dug” Dugdale is just outside the picture on the left)



A max-min thermometer attached to the Palau trap gave us our first 
understanding that temperatures at trap-depths could be as cold as 
10-degrees C.  With this new information, we set up a chilling system 

for Nautilus at the Waikiki Aquarium



Palau 1977:   
Bruce Saunders was also in Palau beginning his pioneering research on Nautilus



Palau 1977: Claude Spinosa, Mike deGruy & Bruce Saunders



Palau: 1978 
To improve husbandry methods for 
Nautilus, we had to learn more about its 
b e h a v i o r a n d b i o l o g y.  T h e 
accompanying shot is a freeze-frame 
from a super-8 movie from 1978 that 
d o c u m e n t e d t h e fi r s t e f f o r t t o 
successfully track one Nautilus using a 
transmitter

Mike deGruy



Palau: 1982-1985 (?)  
Bruce Saunders with assistant Mike Weekley from the Waikiki Aquarium



Palau 1982  
An example of Saunders & Weekley’s successful trapping efforts 



Palau, Ngemelis 
Bruce Saunders & Mike Weekley measuring, tagging & releasing Nautilus



Palau,1982 
Mike deGruy, Paul & Gracie Atkins filming Bruce Saunders & Mike Weekley for 
Nautilus documentary for KHET Hawaii Public Television, and later for BBC.  
Funding provided in part by the Grass Foundation and Nautilus Sports Industries



Mike Weekley & Bruce Saunders during filming



Scene during filming:  Mike deGruy on camera, Paul Atkins directing



Scene from documentary:  “Nautilus - 500 Million Years Under the Sea” 
Bruce Saunders & Mike Weekley



Scene from documentary:  “Nautilus - 500 Million Years Under the Sea” 
Peter Ward x-raying Nautilus



Palau, June 1982 
Second transmitter study using neutral buoyancy sonic transmitters



Location at sea determined by compass in pre-GPS era.  
This allowed us to plot the horizontal movements of Nautilus.





Due to rough sea conditions, a complete tracking 
was impossible but sufficient data were gathered 
to demonstrate a daily migration pattern among 

Palau Nautilus



1983, Palau 
Repeat expedition with Peter Ward to track Nautilus with transmitters



Peter Ward during Palau Nautilus tracking research



The 1983 study yielded an even 
better data set demonstrating 

vertical migration



Nautilus belauensis mating
Funding from the Grass Foundation allowed us to continue work to breed Nautilus



Waikiki Aquarium:  March 1985

Hyponome

This was the first Nautilus embryo known to science

Eye

Developing hood

Tentacle buds



Palau:  John Arnold & Marj Awai, 1986
John Arnold joined us to describe the first Nautilus embryos 

Marj Awai managed the Nautilus incubator aquariums



Early Nautilus embryos 
Photos by John Arnold 

University of Hawaii





Pre-hatching Nautilus protrude from egg 
capsule allowing them to grow to larger size 
before hatching while still providing protection 
as soft parts remain within egg capsule

Newly hatched Nautilus belauensis



Newly hatched Nautilus belauensis 
Tom Kelly Photo, Waikiki Aquarium



Waikiki Aquarium:  1990 
First U.S. hatchling Nautilus belauensis 

Note the open umbilicus 
(freeze-frame from super-8 movie)

Japan:  December 27, 1988 - first hatchling 
Waikiki Aquarium freely shared information with Japanese colleagues on how to 

incubate Nautilus eggs and they succeeded in hatching the first Nautilus



Nautilus feeds almost immediately after hatching 
Tom Kelly photo, Waikiki Aquarium



Nautilus belauensis, 250 days
To our amazement, Nautilus embryos do not die after the egg capsule is 

opened thus allowing us to videotape a developmental sequence from 250 
- 272 days.  This effort should be extended to include the entire 

developmental sequence.  (Freeze-frame from video)



By recording daily temperatures throughout embryonic 
development at Waikiki Aquarium & Kamoike Aquarium, 
Landman et al. could finally and conclusively validate that 
oxygen isotope ratios in Nautilus shells are indeed a proxy 
for temperature during development.  There is no 
fractionation of isotopes through the egg membrane.  
Embyos in the wild develop in shallow, relatively warm 
water (ca. 100-200m & 22-24C) then move to deeper 
colder water after hatching as first postulated by Eichler & 
Ristedt in 1966.  This coincides with our Aquarium research 
that embryos will only develop in warmer temperatures.  
Embryos may take a year to hatch.
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Toba Aquarium:  2009

Method 2:  Management of eggs & hatched juveniles

Hatching tank

Water temp.

Days to hatching

N. pompilius

N. macromphalus

Food for juveniles:   
shrimp heads & silverstripe round herring 
twice per week

Method 3

Juveniles

Hatching rate

Survival rate

Measuring shell length

Sex determination

Compare

ca. 65 gallons

Powerpoint from Toba Aquarium discussing their hatching system and success
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N. belauensis - Waikiki Aquarium
1689 days (4.6 years) = 13cm
Record:

        !
        !
        only 11 out of 220 hatchlings!
        lived to 1000 days

Toba Aquarium growth data

Aquarium Growth Rates

Gompertz

Toba Aquarium

Waikiki Aquarium !
N. belauensis

1700

376
Under Aquarium conditions, hatchlings 
grow rapidly at first then the growth rate 
plateaus similar to many other marine 
organisms.  But whether these growth 
rates are similar to those in the wild is 
open to speculation.  Aquarium animals 
may grow more quickly in shallow 
aquariums with virtually no hydrostatic 
pressure  and plenty of food.



Presenter’s Note:  Observe that 
all aquarium raised animals 
display unusual coloration and 
deformities (black growth lines) 



May 17, 2014:  Brian Greene, 
working with deep-divers from the 
California Academy of Sciences 
discovered this juvenile Nautilus 
shell at 117m.  In 2015 they will 
return and will continue searching 
for Nautilus eggs and hatchlings.

`

Discussion on eggs:



Solomon 
Islands

We set one trap in the Solomons 
(New Georgia region) hoping to find 
Allonautilus scrobiculatus.  We had 
acquired shells there on earlier visits.  
Our trap yielded only typical Nautilus 
pompilius.



Nautilus shells are critical to 
Solomons wood carvers for 
inlay.  They use only drift 
shells.  Our trapped animals 
were the first they had ever 
seen alive.



E-mail:  May 31, 2014 
!
Want you to get this- will do some more research, but 
asked Ronald’s dad- one of the oldest carvers in Chea 
this morning and he confirmed that it was only 
“Drifters” that they harvest here- there is no 
harvesting of any live (Nautilus) shells. 
  
Thank you a million for thinking of this one- it 
would severely impact the carvers and a main source 
of livelihood for the villagers in Western Province, 
which would, in turn, I’m sure, turn them to 
harvesting more and more of natural resources- 
namely, fish and other sea products- turtles, shells, 
etc. , and timber.   So totally protecting them 
internationally might have the effect of driving 
other resources to the edge. 
!
Lisa Choquette 
Solomon Dive Adventures 
Chea (Vangunu Island) 
New Georgia, Solomon Islands 
 



AZA Survey of U.S. Aquariums Displaying Nautilus!
(George Parsons, Shedd Aquarium)!

May 2014!
!

- 52/102 Institutions replied!
- 13/52 (25%) exhibit Nautilus!
- Total # presently in all exhibits = 94!
- Origin:!

- 50% Philippines!
-   7% Indonesia!
- 43% unknown!

! -# imported over the last 5 years:!
-   203!

- Survival rate in aquariums:!
- 0-1 years 33.3%!
- 1-2 years   6.7%!
- 2-3 years 20.0%!
- 3-5 years 20.0%!
-  >5 years 20.0% !



“Quality Marine” Los Angeles 
Aquarium Fish Importer - Conference Call 

May 28, 2014 
!
- Nautilus origins:  Cebu & upper Manila, Luzon 
- How many imported:   average 5, maximum 30/year 
- Who buys them: 70% to public aquariums & labs 
- (e.g., Smithsonian, Ripleys, Woods Hole, Russia (?) 
- Any hatchlings:  not aware of any 
- Note:  QM peruses wholesale lists of many competitors,none 

list Nautilus - it is a “special order” item only 



Hobbyists - These are responses from peer-level 
hobbyists when asked about keeping Nautilus.!

(Names and source removed. “LFS” = local fish store)

1

2

3

4

5

6

7

8

9

10



Freeze-frame shot of resting Nautilus belauensis  
taken during manned submersible dive. 

!
Video courtesy of Patrick Colin, Coral Reef Research Foundation, Palau


